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Step-growth polymerizations
• Initial screening of polymerization conditions
Cond.
Scheme S1. Optimization of step-growth polymerization of 1,6-hexandiol (3a) and 2b.
a Table S1 . Optimization of polymerization conditions for 3a and 2b. • General procedure for step-growth polymerization A vacuum flame-dried vial (3ml) with a stir bar, was charged with CsF (13 mg, 0.084 mmol) and was then put under vacuum at 20°C and heated with a heat gun. After cooling to room temperature, it was back-filled with Argon. Then, diol 3a-d (8.46 mmol) and bis-carbonylimidazolide 2a-c (8.88 mmol) monomers were added and the vial was sealed and subjected to three vacuum/Argon cycles and then left under Argon atmosphere. Then, EtOAc (4.5 ml) was added by syringe (Ar-atm). The resulting reaction mixture was heated to 60°C and kept stirring for 16 h. Thereafter, the reaction was allowed to cool to room temperature. A crude aliquot was taken out and analyzed to measure monomer conversion by C-NMR analysis of the carbonate peak signal ( Figure S15 ). Figure S16 ) for molecular weight analysis and DSC traces ( Figure   S17 ) for thermal behavior.
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• Kinetic experiments: Reaction Monitoring of Step-growth Polymerization
The experiments were carried out according to the general polymerization procedure, with 1,6-hexanediol 3a and 2b using four different molar ratios given in Figure S1 . The reactions were monitored by sampling aliquots from the crude reaction mixture, which were diluted with CDCl 3 . The monomer conversion was obtained from their • Polymers Synthesis Synthesis of poly(1,6-hexanediolcarbonate) (4a, Table 1 , Entry 1). The polymerization was carried out according to the general procedure from diol 3a and biscarbonylimidazolide 2b. The polymer product 4a was collected as a transparent solid (2.35 g, 78% yield), which turned white upon standing. 
Synthesis of poly(bisMPA-allyl-ran-propargyl-carbonate) (4e, Table 1, Entry 5).
The polymerization was carried out according to the general procedure from diol 3c and biscarbonylimidazolide 2a. The polymer product 4e was collected as a transparent sticky solid (2.02 g, 60% yield). 
Synthesis of poly(1,6-hexanediol-alt-isosorbide carbonate) (4f, Table 1, Entry 6).
The polymerization was carried out according to the general procedure from diol 3d and bis-carbonylimidazolide 2b. The polymer product 4f was collected as a transparent sticky solid (1.95 g, 73% yield). 1, Entry 7) . The polymerization was carried out according to the general procedure from diol 3d and biscarbonylimidazolide 2a, except that acetone (9 ml) was used as solvent. The polymer product 4g was collected as a transparent sticky solid (2.44 g, 77% yield). 
Synthesis of poly(neopentyldiol-ran-isosorbide carbonate) (4h, Table 1, Entry 8).
The polymerization was carried out according to the general procedure from diol 3b and bis-carbonylimidazolide 2c, except that acetone (9 ml) was used as solvent. The polymer product 4h was collected as a white solid (1.49 g, 58% yield). Table 1 , Entry 9). The polymerization was carried out according to the general procedure from diol 3d and biscarbonylimidazolide 2c, except that a 1.00:1.00 (diol:bis-carbonylimidazolide) stoichiometric ratio was used and acetone (9 ml) was used as solvent. The polymer product 4i was collected as a white hard solid (2.42 g, 83% yield). •
C-NMR for homopolymers 4x and 4y achieved by ROP
The homopolymers 4x and 4y achieved by ROP, previously reported by our group, [2] were used as reference for the assignment of 13 C-NMR carbonyl peaks. C-NMR (CDCl 3 ) carbonyl shifts for polymer 4a to 4e. Insert show carbonyl shifts for 1,6-hexanediol homopolymer 4a, alternating homopolymer 4b and homopolymer 4x from ring opening polymerization (ROP) of cyclic carbonate analog of BisMPA-Allyl. Polymer 4c show a slight shoulder above the assigned shift indicating slight scrambling. Polymer 4d indicate a scrambling mechanism, whereby, the BB dyad corresponding to the carbonyl of two neopentyl glycol units, similar to 4a and 4c. The AB dyad of 4d is comparable with 4b, while the AA dyad has a similar shift to the BisMPA-Ally homopolymer 4x. Polymer 4e show a similar scrambling mechanism with shift values assigned by comparing with homopolymers attained from ROP of cyclic carbonate analogs 4x (AA) and 4y (BB). [2] Figure S18.
13
C-NMR (CDCl 3 ) carbonyl shifts for poly-isosorbide 4i. Isosorbide contain two different hydroxyl groups exo and endo, giving rise to three carbonyl shifts in 13 C-NMR, here assigned as A' and A''. The three peaks correspond to exo-exo, exo-endo, endo-exo and endoendo, affording an intensity ratio of 1:2:1. [3] Figure S19.
C-NMR (CDCl 3 ) carbonyl shifts for polymer 4f to 4i. Polymer 4f and 4g show two distinct peaks corresponding to carbonyl carbons substituted on the endo and exo hydroxyl of isosorbide, indicating a purely alternating configuration on the polymer backbone. Polymer 4h show the same two distinct peaks from the AB dyad of the endo and exo hydroxyls of isosorbide as the 1,6-hexanediol case 4f, combined with the AA dyad (1:2:1) observed for the pure isosorbide homopolymer case 4i.
• Evidence of ring-closing of 1,3-diol: Poly(neopentyldiol-ran-isosorbide carbonate) (4h, Table 1 
